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Chapter 1. Water for Energy 
A number of primary energy sources such as coal, uranium, natural gas, biomass, sun, water, or wind, 
can be used to generate electricity, which distributes energy to  commercial, and industrial 
customers.  Using different processes, energy within these fuel sources (chemical, kine c, or radiant 
energy) is converted into electrical energy.  Based on the laws of thermodynamics, energy is neither 
created nor destroyed when converted into electrical energy.  However, the conversion processes are 
inherently inefficient, which generates waste heat that is typically dissipated by use of cooling water. 
The typical thermoelectric power plants use nuclear or fossil fuels to heat high purity water into steam, 
which then turns a turbine connected to a generator, producing electricity.  The steam is then 
condensed back into water to con nue the process again in a closed loop.  This conde  requires 
cooling either by use of water, air, or both.  The energy efficiency of the turbine in ng steam into 
electric energy depends in part on the eff  of the steam conde  process.  That is, the 
efficiency of the power plant depends on its ability to cool its steam loop.  The ty of water 
required for cooling depends on the type of fuel, power gen on technology, and cooling technology. 
Even some power plants that do not operate with a steam cycle (i.e. gas turbines) require a small 
amount of cooling for various components.  In the case of fuels that must be mined (including coal, 
natural gas, and uranium), the mining process also requires water. 
Electricity Generation and Use 
Electricity is used for many different aspects of society, including l ng homes and businesses and 
running industrial machinery and processes.  As shown in Figure 1.1, electricity consump on for 
 purposes – ligh ng and hea ng homes, as well as powering appliances – is 37% of the total 
electricity use in the U.S. and a similar 33% in Texas.  Though electricity powers some transp  the 
amount used is negligible for both the U.S. and Texas.  Since Texas is home to many energy-intensive 
refining, chemical and manufacturing fa  industrial electricity use is higher, as a percentage of 
total use, than in the country as a whole.  
Figure 1.1.  U.S. ) and Texas (right)  electricity consum  in percent, by sector for 2006.  Texas uses a larger 









































































































































































































































































































































































































































































































































































































































































































Figure 2.3. National average percentage of energy consumed for 
treatment (15%) and distribution (85%) for typical freshwater 
treatment. [44] 
The energy requirements for water distribution vary with the 
distribution of end users in relationship to the treatment plant.  
Additionally, aging infrastructure with old pipelines has leaks and 
creates more friction, requiring more electricity for water 
distribution. [44] 
Residential Water Use 
Residential water end use also requires energy.  In some 
geographic areas of the U.S., water use in the home is one of the most energy-intensive aspects of the 
water sector. [45]  This energy comes in the form of electricity and sometimes natural gas.  Figure 2.4 
shows the average uses of water for U.S. households.  
Figure 2.4.  Distribution of average water use for U.S. homes.  For indoor purposes, over half of the water used is 
commonly heated, requiring energy. [53] 
Of the common household water uses shown in Figure 2.4, over half – including clothes washers, 
showers, faucets, baths, and dishwashers – generally draw a portion of heated water, which requires 
energy for heating.  In most households, energy use for heating water is second only to use of energy for 
heating and cooling the home itself. [54]  New, more efficient appliances, including low flow 


























































































1  1,811  2,236  2,596  2,951 
5  978  1,369  1,573  1,926 
10  852  1,203  1,408  1,791 
20  750  1,114  1,303  1,676 
50  687  1,051  1,216  1,588 
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Appendix A:  Glossary of Terms 
 
Energy terms 
capacity   The electrical power that a power plant is capable of producing, generally 
measured in kilowatts or megawatts 
CCS  Carbon capture and storage; systems to collect, transport, and store CO2 
from power plants 
CO2  carbon dioxide 
consumption  Evaporating water such that it is not directly reusable in the same location 
CSP  Concentrating solar power; type of solar cells that convert thermal energy 
from the sun into electrical energy 
generation   The amount of electrical energy that a power plant produces, generally 
measured in kilowatt‐hours or megawatt‐hours 
GHG  greenhouse gas 
GW  Gigawatt 
HRSG  Heat recovery steam generator; used with combined‐cycle power plants 
IGCC  Integrated gasification combined‐cycle 
kW  kilowatt, units of power 
kWh  kilowatt‐hour, units of energy 
MW  Megawatt, 103 kW, units of power 
MWh  Megawatt‐hour, 103 kWh, units of energy 
PV  Photovoltaic; type of solar cells that convert radiant energy from the sun 
into electrical energy 
TWh  Terrawatt‐hour, 109 kWh, units of energy 
withdrawal  Removing water from a surface or groundwater source 
 
Water terms 
ac‐ft  acre‐feet. (325,851 gallons) 
capacity   The flow rate that a water or wastewater treatment plant is capable of 
treating, generally measured in gallons per day 
demand  Consumption; term primarily used by TWDB 
gal  gallon 
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Mgal  million gallons 
mgd  million gallons per day 
permitted discharge  The maximum flow rate that a water or wastewater treatment plant can 
legally return to a receiving water body 
 
General terms 
EISA 2007  Energy Independence and Security Act of 2007 
EPA  Environmental Protection Agency 
EPACT 2005  Energy Policy Act of 2005 
TCEQ  Texas Commission on Environmental Quality 
TWDB  Texas Water Development Board 
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